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ABSTPACT 

The first section of this paper deals with the 
question of whether Piaget is a developmental or a learning theorist; 
the second section relates Piaget's research findings and 
-ievelopmental theory to a sequence of curriculum units in 
Mathematics. It is suggested that Piaget makes no distinction between 
learnip.q and development of cognitive structures, as he presents 
li*-tle information about specific variables which account for 
learning. The practical application of Piaget's research findings, 
however, is viewed as e. f of providing more assessment information 
to the teacher concerning the intellectual functioning of children 
than ♦■he popularly used intelligence tests. Suggestions are made for 
"Employing Piaget 's findings in the c\assroom in order to incorporate 
a sequence of curricular materials and appropriate units of 
curriculum based on the child's level of intellectual operations. 
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In atterot'ng to ansv;er the question 15 Piaget a devslopnental or learning 



theorist th?s article will be divided i.no two parts. The first part will 



deal with this question as stated. The second oart will analyze Planet's 
^ developr^rtd : theory jnd 1:$ contrib'jilcn to learning in today's schools. ^ 



Piaget has been characterized by his collaborator. Barbel Inhalder as "a 



zoologist bv falnlrg, an ep? sterolcgfst cv vocation, and logician by method.'' 
This triple or'entaticn - bioiogiCul, eol stemological , and log iccnathematical - 
has to be kept :n .rind v^hen confrop'Jng Placet's Ideas concerning the develop- 
rr.ent of I'^.te! ligence because they are continuously reflected in every aspect 
of his theo'^ies (Inhelder 1955-5^). 

Cn a general theoretical level, Piscet characterizes intelligence as an 
adaptive p-ccess. Cocritive developnsnt is seen by Piaget as evolving from a 
child's con:?nucus Interaction with hl3 envi '•cnfTent. The process whereby the 
organise 3j<:3t5 ti^e envircnnent to biologic sysre^s already In existence, Piaget 
calls "assimilation/' In this process of assimilation, the organism inwardly 
organizes t^e e^vi^onr.ent or its perception of the environment to Its own bio- 
logical svste'^s. The "nethcds which involve the outward adaption of the organism 
to the e*" vl -c^r : Piaget calls "acco-'^oc^a t icn . " In the process of acconodat ion , 
the crgo-^is^ lijusts Itself to env I ronre'i ta i experiences or external reality. 
At all levels of oiolcglc activity, the crganisn is constantly both dsslnilating 
and acceded'? t f . 

For Piaget, adaDtion involves the establisning of an *'equi 1 I br i un'* between the 
crgan:sr ^-^J t*"-? envirc^rpnt. The process of achi^^vinc equilibrium Is an active 
ore* The''ef^''e co<;jr: i t ! v-2 dcvr? 1 G::~on t as >rcn by Piaget » evolvci fron the 
child's active intor.^ction h\ his env I rc'^'^*ent whore he is being rrolded, and 



In turn, ti nodtfying htj surroundings. Tne icquiilUon of knowledije by < 

Child fs seen In terms of an energent model with qualitatively different stages. 
I«€H ff*^ ff^^prlsed of a^i^^of fomttten and InlUatron, and a period of 
attalnrant or organization of mental operations. The attainment of one stage 
provides the starting point for the next. Thus, mental development Is viewed 
as ongoing and evolutionary (Hunt, 19ol). 

% 

According to Plaget. the order of the stages Is constant; In that, attainment ^ 
of the first stage consistently precedes the formation of the second stage. 
All children will go through the stages In the same order, but the rate of move- 
ment will vary arong children. The stage of Intellectual development a child Is 
said to be In Is defined by the most advanced performances of which he Is capable 
For Piags:. the funda-:ental categories of experience In a child are developed 
during th- sensory-rotor stage. As transition Is made from the sensory-motor 
stage to tne pre-operat ional stage, the former thought structures are Intsgrated 
In the later structure (Brown, 1565). 

From the preceding discussion. It Is clearly evident that Placet's theory 
of Incelligenca is above all deve loprer tal in nature. At the core of Plaget's 
develcp-ental theory is the notion that the Intellectual functioning of an in- 
dividual is both q'jantitatively and qualitatively different at different stages 
of !ife. As a develcprental theorist, Piaget has not been interested in indi- 
vidual V£.ri3:icn5; rather, he has sought to for,rulate the common processes which 
can be identified In children's thinking. Where Dewey emphasized "learning by 
doing," Piaget Centered his Interest on the "why" and "how" of a child's rea- 
soning in finding a solution to a presented task. From the responses made by 
children to presented tasks, Ploget and his associates have sought to impose 
logic ari structure in atte.rptlrg to understand these responses. 



*« . r.,uli of |.|:,g«'. Investigations »it,pleyi„g Mcedot.l (Not empirical) 
«.thod,. he nas proposed four major periods o' Intellectual development related 
to th. progression of thinking In young cfiUd^en. Srlefly. the first period of 
sensory-notor Intelligence (0-16 months), deals with the child's learning to 
coordinate various perceptions and overt movements. The child during this period 
laarns to perform a wide variety of successful -esponses which result In prac- 
tical satisfaction, but there is nothins approaching representational thought 
during this period. The second major period, that of preoperar lonal Intel- ^ 
llgence (13 f^c-iths - 7 years), is concerned with the child's acquisition of 
language and understanding of the sequence of events. The third period, that 
of concrete operations (7-11 years), deals with the child's learning to organ- 
ize and classify information and his capabilities In concrete problem solving. 
The child during this period learns flexibility and the reversibility of thoughl 
In action. The fourth period, that of formal operations (11 years and onward). 
Is concerned with the individual's development of highly abstract ar.c formal 
logical systens. At this stage, the Individual becomes capable of forming true 
theories about the nature of the world and of utilizing hypothet ical-d .duct Ive 
reasoning (H.nt. 1360. While Piaget has set down usual ages for each period of 
develop-ent. H,. does not contend that these are absolutely fixed. In presenting 
his developmental theory, Piaget simply holds that the periods are ordered, and 
that they wll! in al] cases succeed one another as described. 

In C3se-ce. '[age: nas given us a develop-ental picture of intelligence. 
Pla5ef5 roreovc. rakes no distinction between learning and development 

of C05nrt;v.. structures. The mind is seen as a dynamic system, with intellectual 
develo.-,-t -^r,ed by the progressive disappearance of earlier systems of thought ! 
In favor c' -e- hi-,,.,,,,. „^ ^^^^ ^^^^^ ^^^^ ^^^^^^ ^^^^^ j 

precis. „hlch the various ccnltive structures actually become established. j' 
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That !$. he has }5r«««ftt«d v«ry llttU Infoffnatlon about specific varlabl. 
account for learning. While a few researchers have provided findings to demon- 
strate that t.ie stage-dependent thought processes are iomewhat less neat and order 
!y than Piaget would like to believe, it must still be concluded that Piagefs 
stages of cognitive operations have generally been confirmed by empirical 
Ifivestigatlois. 

BEST copy mmu 

Piaqet's Cor>tr'bution to Learning in the School 

During the past half-century, Jean Piaget and his colleagues have integrated 
logicoratheratical and psychological nethods in attempting to find the common pro- 
cesses which can be Identifi-.d in children's thinl<ing. This section wM 1 attempt 
to relate the relevance cf Piaget's research findings and apply hi? findings to 
a sequence of curriculum units in mathematics based on his developmental theory. 
Whi!e many erp'rically oriented psycrolog i sts have criticized Piaget's lack of 
experimental sophistication and his anecdotal approach uscJ to obtain the data 
fnom which he proposed his theory on the stages, sequences, and age norms cf cog- 
nitive develcp-ent in children, this reviewer is nevertheless of the opinion that 
the practical application of his research findings =jre capable of providing mre 
assest'c-t infor-atior to the teacher conc'.rnlrg the intellectual functioning of 
chlHrer ^-at do t^«^ popularly jsed intelligence tests. 

Piaget's d-volop-ntal syste- e-phaciTes different types of intellectual 
funcr/onirg a: different points in the ' i f e scan; whercis, the p)opularlv used 
Intelli^e-c- tests deal prirarily with content rather than functioning of the 
lntcM.;ct. ^osc Incelliqe-'ce te^ts currently used assume that the indivi dual 
Impov., 3? c -tain tasks rerenberlnj nurScrs) from early childhood onward 

•nd t-at ths sjre intellectual operations generally are manifested at all age 
levels. 



on 



majority of I um* Included on Intel Hgerca usts were orlslnally derived ^ 
a trlal-and-error basis and not because they ware representative of central 
Intellectual processes characteristic of various age levels. Added to the prior 
noted shortcoring is the tendency of the Intelligence tests to give equal credit 
to children v.^o give the correct response to an arlthnetica' problen, even though 
their processes of solution nay have differed greatly. It may be readily concluded 
frcr. the a^or,-.ntlon«d weaknesses, that * el licence tests prov:de the classroon 
teachers .Ith relatively H-rited i nfor.-naticn for assessing a child's readfness to 
profit frcn various educational experiences and to adjust his program of Instruc- 
tion accord >gly. g^jy ^Qpy p^j^^y^^^^ 

Hany of the shortcorirgs c/ Intel llgerce tests nay be bridged by the classroon 
teachor .-o e-plcys Piaget's findings to incorporate a sequence of currlcular 
materials a V. appropriate units of curriculum based on the child's level of In- 
tellectual operations. Plaget's system c.n be applied to the problems Involved 
In placing of specific content areas at appropriate grade levels and In determ- 
Ining t-e -ost appropriate ordering of materials within these areas. In order 
to-de'-orstrate t^. value of Piagefs research findings, this reviewer w!ll provide 
examples ..prc.rlate subject contvnt for the teaching of numoer concepts. 

If one uses Plac;e"s d.vel cp-e-ta 1 system for a currlcular sequence, the primary 
aim In :eac^;-G ---=cr concepts to children operating at the preooerat .'onal thought 
level s^o.ld be to develop their "keenress of perception." Perceptual tasks 
^uld b. applied to on Incre3slng rurbc^ of characteristics of a s.r.gle object as 
well as to i"cr.a-'rg nu-b.r of objects, and their relationship to each other 
(Kaya. Plaget's data on the pr.opcrat iinal level indicates that a child's 

und.rs-,"di-3 t^. crr:.p-s "b.fore a->d after' or sequence of events has Its 
fnurdj-'o- i-^ this d.v. lco-.'^tal oerlod. Therefore, Instruction In simple 
.ddit;:-- would ror.Ir. Jha' t^o teacher supply th^ child wi th manipulat Ive 
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««t.r!al. using «ny af the child'. ,.n,ory ch,nn.ts t o >..^t, f ht r tlllllfll H f 
r.«pl. .dda.on. Another important «pec. would b. to cre.te o variety of 
.Uuaticn, .ere the n.^.er concepts ,alned n,.,ht be perceived ^r. readily, and 
..•='i.d by the Child csing concrete naterlals (Stephens, 1966). 

During the concrete thought level period. Piaget holds that the process of 
crgani.tio. and classification of Information begins to occur ,n children at a 
conscious level. A: In the preoperational period, children operating on the 
concrete level are superior at solving problems of concrete nature in contrast 
to the abstract. The best teachi.,, method .ould encourage the student to int-ract 
concretely as much as possible with the materials being mastered. The teacher 
of . Child operating 0, the concrete level would stress problem solvin, and the 

development of understanding as a b.sis for t thmetic program, ,r. place of 

rote learning that . 2 V, the teacher would as. "why do two and two equal 
^our." ,„ ,0 doi.ng. the instruction wo.M aim at developing f,..,M,it, and 
reversibiiit, in the thougn prccesses of the child (Cawley . Coodm.n. ,969). 

math„a:ics program ,or a chiid operating on the concrete thought level would 
-ce.:ra:e on teaching n...,., ^s symbols appropriate for dealing with guanMties 

The Child at tS's level ,Hou,d be presented with opportunities to ord s 

<.-:it.-es in a .eaningf., u,,,,„, ,„ ^^^^^^^^ 

'^'3 a-c-; ..o„e-to-one correspondence" with our number 

system. Pi.,.,,., ,,,, ^^^^ multiplication should be introduced into the 

curric„,.m ti.e. if multiplication is attempted earlier with a child 

usi", p..o...:o.l .ou,nt process., he m„, not grasp the systematic nature 
of -ult,„:..:,on i, i, ^^^^^^^ difficulty). After 

"ulMpli,..:,. i, ^^^^^-^^^ ^^^^ ^^^^^^^^ ^^^^^^^^^^^ 

<^.J r , 9'o,p,,-,, of objects and thc;T removal of 
— of .V. Acco..i.„ to .i.,.., 

erIc •» 
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fubtrac:Ion are of a higher Uvfl than multfpl fcatlcn; therefore, the teaching 
«jOf the proce95e$ reaulrsd for imtltlpUeatfon fho«l<? always preceed subtractfon " 
(Frfedu$, 1966). 

The teaching cf dfvfslon and fractions would follow subtraction. The best approach 
for a teacher seeking to clarify the principles Involved In fractions would 
require that the student himself divide an object In to various combinations of 
conpcrert parts. In addition. Plagetlan theory maintains that one rf fhe basic 
ways In which a child learns Is through the continuous Interaction with his peers; 
therefore, nunber problens using manipulative materials should be presented as 
group projects enabling the student to pit his thought against those of others. 
Likewise, the pupils should be encouraged to note the sinllarltles and differ- 
ences in processes re^-uired for the co,nputatlon of various arithmetical problems. 
To sum up. in the stag> of concrete thought, such operations as obr.ervat Ion. 
analysis, synthesis, and evaluation of real and observable variables need to 
receive erphasis in the mather^atics curriculum content. 

The formal thought level is characterized by a shift In thinking from reality 
to posslbilicy. Rather thon generalizing from observable variables to principles 
and rules which are real, the child in this stage can think abstractly, formulate 
hypotheses, ergage in deductive reasoning, and test his hypotheses to find out 
If they are valid. At this stage cf hypothet ico-deduct i ve reasoning a great deal 
of abstract -.-^ i p. I a t i on of variables occurs. The machenatics curriculum con- 
tent, t-.re'ore. s-ould encourage the student in finding new problems and/or alter- 
nate sol^tio-'s. The for-nal operations stage is the nost conducive to original 
thirklrg. In creating and testing his rot-.ratlcs prcblrns, the child should be 
given t- greatest 3^ount of Intellectual freedc to Invent new and unfamiliar 
relations ^^jya. '361). 
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--.lop.enta. needs. This reV '"tructfon based on his 

"n .... se.ed .nT'^ ^^^^^^ 
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